Identification of a compact DNA-binding domain in the gene 5 protein of Pf1 bacteriophage.
The structure of the gene 5 protein of filamentous bacteriophage Pf1 and its interaction with viral DNA have been investigated by a series of limited proteolysis experiments. The ability of purified proteolytic fragments of the Pf1 gene 5 protein to bind oligonucleotides and polynucleotides was monitored by gel retardation and fluorescence. The results show the presence of a compact DNA-binding "core" domain consisting of residues 1-112 of the protein, which is protected from proteolysis in the nucleoprotein complex. Digestion of the free gene 5 protein with subtilisin produces a smaller fragment (residues 7-102) which can no longer bind DNA. Although the N-terminal "core" domain shows full DNA binding activity by fluorescence, the gel retardation experiments suggest reduced kinetic stability of this domain in complexes with oligonucleotides, resulting from the removal of residues 113-144 from the C-terminus of the protein. The sequence of the C-terminal 32 amino acid residues is unusual, with a high proportion of alanine, glutamine, and proline residues which may be related to the role of this sequence in stabilizing the complex.